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Filed* July 23, 1997 ) 

Title f PROCESS FOR THE ) 
FRHPJWATXPtf MALTED ) 

Croup Arc Xt&Xzt 1761 ) 

Examiner: C. sft«r«r ) 

PT^n>r,g^ OTJ^ pgf7r r ft^grr<» t» Taro eoypprg tops* 37 era. 1.132 

Honortt&l* Camraieaioner of P&fcencs 
We-flkingtanr B.C. 20231 

Pear Sire 

I r Tfceo Coppena, pursuant Co 37 CF.ft, £1,132, declare 
Callows i 

i; r axn one of cbe inventors Cor tfce above* identified 
pacsnc application, 

2 r tn 1?99, I asked Prof. C, Michi*!©, Professor of 
the Faculty of Agricultural and Applied Biolog-lctU. Sciences at 
Kathoiisfea iJSjivwrsiteit: Leuven in Belgium, to conduce the 
following experiments under my supervision to dstewnina 
vrtvetiier ttte medium and growth conditions described In Gyllang 
efc si. would provide *at±v*t*d spore** Thoae experironfcfs and 
tfc^ir result: 0 were first reported in ray Declaration signed on 


STT 08/699,736 


Atty. Dfctf-WO, $1944 


July 9 f 3.999* A more detailed explanation of those 
experiments and tueir results is presented herewith. 

Katerlals «wxd Methods 

3, Cftwnlcaig nnd Mffdi*. Peptone, Veast Extract wad 
Potato Dextrope Agrar (PDA) were obtained fran Unipath 

<KBS*pahire, United Kingdom) „ Dextrose was obtained from 
Mercte«-Belgolabo (&euven, Belgium* . Peptone, Yeast Extract and 
Dextrose medium was prepared according to Kaiser ftt al. 

(X994.J . Peptone w/vj / Yeast Extract (1* w/v> ware 

dissolved in deioniped v^tsr and sterilized at X2l°C for 20 
minutes . Ttie pH of the obtained medium a - 4 , 

4, i* fltraiflfl c cultivation aiad Preparation oC 
eulfcurar ^ ^QFp^ ^gfcft - The strains Rhizopw* ozyvac ATCC 9363, 
Aspergillus £tmig*tvig CBS 148.89 and Aspergillus om^fcelodani 
VTTP-76035 -were obtained from respectively the American Typo 
Culture Collection (ATCC/ Kanaseas, Vft, USA), Centroalbureau 
voor Schinwelculturos (CBS, ^Hm, Wxe fTetherlfrads) and VTT 
(Technical Research- Centra of Finland, Espoo, Finland) Culture 
collections- Th© strains were grown on PDA at 26°C. Seven 
days old sporvlatlng cultures on PDA served as the starting 
material for culturing the fungi as described by Cyllang ct 
*1. (1977)* For each strain a loopcuii of material taxen from 
the seven daye old sporulating culture on PDA was inoculated 
in a tissue culture flask containing 925 ml of Peptone/ Yeast 
Extract and Dextrose medium. T&a culture was grovn for 3 
vracfca at 20 °C. After the cultivation period the entire 
culture was homogenized by vigorously shaking the content oC 
thf? tissue culture fiasfc. 
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JtoMSaaata* Activated spores ware defined as described in the 
current; patent application ae "being 1 significantly more 
swollen than, che dormant: else, the size of the spores being 
increased by a factor preferably between lr3 and 10 over the 
dormant spore size and/or having one or more germ tubes per 
ppore* 0 Three different samples of 0,2 na of the culture 
bomogenate were examined microscopically, swelling of the 
spores wap verified by measuring the spores at a magnif lection 
of i2Sdx by means of an eyepiece graticule micrometer. 
Activation was reported as a percentage of the epore 
population, determined by microscopic count. Therefore , t*ie 
spore population was quantified by meane of a Tboma counting 
chamber at magnification of W Ox (Carl Zeiss, Jena, Germany) , 
At leapt 100 eporee per sample were evaluated • 

sssuifes 

5, ft^ftjl^fl «par» activation. The dormant else of 
various fungal spore* is described by Pitt and Booking (1997) , 
According to tbie reference; the sporangiospores of mUzopua 
ezyeae are of variable shape, ellipsoidal to brpadiy fusiform 
or Irregularly angular f commonly 5.0 - 8.0 turn long, the 
eondlospores of AspBrffillum tuamtaladami are spherical to 
subepheroldal witli 4.0 - 5,0 pro diameter; the oondiospores of 
Aspergillus £wnlgncus ace spherical to sub spheroidal with 2.5 
- 3,0 /m diameter. Our own observations of dormant spores of 
the three tested strains were in agreement with the 
description given by Pitt and Hocfcing C19P7> . Accordingly, we 
defined activated spores of Bhixopua cryxae ATCC 9363, 
Aspergillus Axmigatu? CBS 148,89 and Aspergillus wnstelodami 
VTT O-76035 as having renpeocively a si«e of more than 9.6 fun, 
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6,9 m and and/or one or more germ tubes per spore. 

Figure l.abowfl *o«e mieropbotographo of dormant, swollen- and 
activated spores o£ SOUaqpue oryeae &TCC ?363 . 



Figure 1. Activated spores obtained by treatment as described 
in the current patent application (magnification 72 ox) ? a.. 
dormant spores? S, swollen sporas with, one activated (Ac) 
spore, i.e. significantly mora swollen than tne dormant size; 
C. activated spores significantly more swollen tnan tne 
dormant else and having one or more germ tubes per spore. 
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Tiio roaulte of the analyein or opore motivation in the 
culture homogenates immediately after hornogenieation (0 time) 
uttder tihe procedure of Gyllang et el, (1&77) are presented in 
Table S. 

Table I, Spore Activation at 0 Tim© in the Culture 
Hoxnogenatee * 

ft fitpmrag gcfelvfifcpd 

J&Ifippw* oxyxma ATCC 93*3 0 
Aspergillus iSxmigauus CBS 146. ss o 
A^pexg-jjjiu* ammteXoaemi vtt n-76035 0 

Furthetf activation oC spores in the culture honiogenacae was 
analyaqd after $ hours incubation of the culture homegenatep 
at 20 *C? or £2*G # although thia deviates from the procedure of 
Gyllaiig et al. (1977) f In thia procedure no Incubation period 
is prescribed between preparation of tha bontogenate and 
inooul^tion of the barley. The reaulto are presented in Table 
II. 

Table XX- Spore Activation After 6 Hour* Incubation in the 
Culture Eomogenatea* 

Inc ub ation incubation 


J?<M*opim ozyaae ATCC 9363 0 o 

Aqper&llluB euaiffS'tUS CBS 148.59 0 0 

Aspergillus amsfcelodajsri vrr D-76035 3 o 
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la contrast; , treatment of jaiisopue oryrae ATCC 9363 ©pores as 
described in tne current patent, application resulted in * hlgn 
level of activation of cbo wore ae more than 90* of tne 
spores toad e B±«o of JBoro Chan 9.6 /an and/or bad one or mora 
gferm tubes per spore. 

7, ca^fti tiglemfl . Culture nomogenates of Rhleopva ory**e 
ATCC 9363/ JWpex^ilius. fuorfgacus GPS 146.09 dud Ai?paJ^I22uff 
{mgzelotaml VTT O-76036 prepare* according Co Gyllang ee al. 
(1977> 4o not contain activate* ©pores. This ea^peritnent shows 
that successful activation depends, on incubation of doraant 
oppres for a sufficient time at a suitable temperature and in 
a suitable medium. In tne spore suspension as prepared by 
Qyllang ec.al. (1977) tne medium is an ejehausted growth. medium 
that does not provide the suitable conditions Cor spore 
activation, and the spores are not incubated for a euffieieoc 
time ac a suitable temperature, 

Bw flWT ^H»M.#« need. WXf potaco pexcrose Agar* ATCC; 
American Type Culture Collection/ CBS, Centraalbureau voor 
sehinwet cultures* vty, Technical Research centre of Finland; 
Ac, activated. 

Gyllang, K., SatanarK, I*. ana. Martinson, E., The influence 
of some fungi on malt quality, bbc Proceedings of tne ie rt 

congress, 1977. 

Kaiser, C. , Wichaeiis, s. and Micaell, Methods in 
yeas* genetlce, Appendix A, p. 207, cold Spring Harbor 
Laboratory Press, New York, USA, 1994. 


?\tnto 


-6- 


;vcty. Pfct. no. W** 
»..D. Fuosi and food spoilage. 

^ hains warned that wi-llfiul faie© 

imprisonment/ or 5S??-,:iTon or any patent issuing theroon, 
beze&y * ecl ^ e ?J^Ll cfca* BCateaWBt « made on Information 



Dace*, Tfteo eojfpeno 
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